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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-9 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

As to step E of claim 1, the phrase "filling up said space. ..with plating method" is 
indefinite because the word choice makes it unclear as to what is actually being 
claimed. 

Regarding step I of claim 1, the phrase "forming a metal layers" makes it unclear 
as to whether one or multiple layers are being formed. 

As to step J of claim 1 , it is unclear if the portion of the seed layer on the bottom 
of the metal layer can be removed. 

Claim 2 recites the limitation "the step of forming middle seed layer" in line 2. 
There is insufficient antecedent basis for this limitation in the claim. 

Regarding claim 5, the use of "large viscosity" is indefinite for failing to define the 
meaning of large. 

Claim 7 recites the limitation "the boundary area" in line 3 and "the side plane of 
the pattern" in line 4. There is insufficient antecedent basis for this limitation in the 
claim. 
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As to claim 9, the phrase "different kinds of metals" is indefinite because it could 
mean that alloys could be used instead of metals. The phrase "different metals" is 
sufficient. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

. 1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claims 1-3, 8, and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lin (U.S. Patent Application 2004/0166659) in view of Suzuki (U.S. Patent 
6379871). 

Lin discloses a process for making an integrated circuit structure comprising the 
steps of: depositing a seed layer material onto an adhesion layer which has been 
applied to a substrate, depositing a thick photoresist onto the seed layer, patterning the 
photoresist, electroplating a layer of metal onto the photoresist layer to fill the openings, 
and stripping the photoresist and portions of the seed metal and adhesion metal 
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(Paragraph 0053), as recited in claim 1 of the present invention. Lin also discloses that 
subsequent metal layers can be formed on top of the first layer by repeating the same 
steps as used for the first layer (Paragraph 0055), as recited in claim 1 of the present 
invention. It would be obvious for the inventor to divide the structure into imaginary 
layers prior to forming, as recited in step A of claim 1 of the present invention, because 
if the process is to be done in steps as taught by Lin and recited in the claims, it must be 
determined which portion will be done in each repetition. Since the layers are being 
placed on top of one another in the process, it would be obvious to divide the layers 
horizontally, as recited in claim 3 of the present invention. For each additional layer 
added, Lin teaches that a seed layer is deposited (Paragraph 0055), which is 
considered to be the middle seed layer by the examiner, as recited in claim 2 of the 
present invention. Lin lists a variety of metals that can be used for plating the first layer 
(Paragraph 0053). Since the various layers are being formed by the same process, it 
would have been obvious that a different type of metal can be used for each layer, as 
recited in claim 9 of the present invention. Lin states that chemical mechanical 
polishing (CMP) is used to remove the plated metal above the polymer layer (Paragraph 
0060), as recited in claims 1 and 8 of the present invention. 

Lin fails to disclose that the substrate is removed along with the photoresist and 
the seed layer. 

Suzuki discloses a method for manufacturing a process mask comprising the 
steps of: forming a seed layer onto a substrate (Column 4, Line 51), forming a resist 
layer on top of the seed layer (Column 4, Line 62), patterning the resist layer (Column 4, 
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Line 66), plating a metal into the hollow pattern (Column 5, Line 25), and removing the 
resist layer, seed layer and etching the substrate (Column 5, Lines 29-36), as recited in 
claim 1 of the present invention. 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention by applicant, to have included in the process of Lin, a step of removing the 
substrate, as suggested by Suzuki because Suzuki teaches that it is common to remove 
at least part of the substrate when forming microstructures. 

5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lin (U.S. 
Patent Application 2004/0166659) in view of Suzuki (U.S. Patent 6379871) as applied to 
claims 1-3, 8, and 9 above, and further in view of Ning (U.S. Patent 6979526). 

The teachings of Lin and Suzuki have been discussed in paragraph 4 above. Lin 
also discloses that the seed layer can be chosen from a group of metals and is 
sputtered onto the substrate (paragraph 0053). 

Lin and Suzuki fail to disclose that the substrate is made up of single crystal 

silicon. 

Ning discloses a method of manufacturing a semiconductor memory device 
comprising depositing a seed layer onto a substrate (Column 4, Line 30), depositing a 
resist onto the seed layer (Column 4, Line 57), patterning the resist (Column 4, Line 59), 
plating a conductive material into the holes formed (Column 4, Line 64), and cleaning 
the resist from the wafer (Column 5, Line 12). Ning states that the substrate includes a 
workpiece, which can consist of single-crystal silicon (Column 3, Line 62), as recited in 
claim 4 of the present invention. 
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It would have been obvious to one of ordinary skill in this art, at the time of 
invention by applicant, to have used a wafer comprising single crystal silicon, as 
suggested by Ning, in the process of Lin and Suzuki because Ning teaches that this 
type of material is commonly used for substrates that are used in processes similar to 
what is recited in claim 1 of the present invention. 

6. Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lin (U.S. Patent Application 2004/0166659) in view of Suzuki (U.S. Patent 6379871) as 
applied to claims 1-3, 8, and 9 above, and further in view of Ho ("Ultrathick SU-8 mold 
formation and removal, and its application to the fabrication of LIGA-like micromotors 
with embedded roots"). 

The teachings of Lin and Suzuki have been discussed in paragraph 4 above. 

Lin and Suzuki fail to disclose that the photosensitive material has a large 
viscosity, that each layer is between 200 and 300 microns thick, and that the light 
source used in imaging is one of x-ray, laser or ultraviolet. 

Ho discloses a study of the removal of an ultrathick photoresist layer comprising: 
placing a copper seed layer onto a wafer, depositing a 300 micron thick layer of 
photoresist onto the seed layer, patterning the layer, electrodepositing nickel into the 
mold, and removing the photoresist layer (page 132). The thick photoresist that is used 
is SU-8, which is considered a viscous polymer by the examiner, as recited in claim 5 of 
the present invention. Ho states that ultraviolet light is used for the patterning step 
(page 132), as recited in claim 6 of the present invention. 
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It would have been obvious to one of ordinary skill in this art, at the time of 
invention by applicant, to have modified the process of Lin and Suzuki by using a thick 
photoresist layer with a large viscosity, as suggested by Ho because Ho teaches that a 
thick photoresist can be used in processes similar to the one recited in claim 1 of the 
present invention and thick photoresists are excellent molding materials for 
electroplating. It also would have been obvious to have used ultraviolet light because 
Ho teaches that ultraviolet light is commonly used for patterning thick photoresists. 
7. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lin (U.S. 
Patent Application 2004/0166659) in view of Suzuki (U.S. Patent 6379871) as applied to 
claims 1-3, 8, and 9 above, and further in view of Kim (U.S. Patent Application 
2005/0001960). 

The teachings of Lin and Suzuki have been discussed in paragraph 4 above. 

Lin and Suzuki fail to disclose that the side plane of the photoresist pattern can 
be regulated to form an incline plane. 

Kim discloses a method for producing a display device comprising a step of 
placing a passivation layer on top of electrodes formed on a semiconductor wafer 
(Paragraph 0062). Kim states that a photosensitive resin can be used as the 
passivation layer and that the light intensity of the exposure light can be controlled to 
change the inclination angle (Paragraph 0074), leading to an inclined plane, as recited 
in claim 7 of the present invention. 

It would have been obvious to one of ordinary skill in this art, at the time of 
invention by applicant, to have added to the process of Lin and Suzuki, a step of 
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producing an inclination angle in the photoresist layer by changing light intensity, as 
suggested by Kim because Kim teaches that this technique forms different inclination 
angles, which produce different patterns. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brittany Raymond whose telephone number is 571-272- 
6545. The examiner can normally be reached on Monday through Friday, 8:00 a.m. - 
4:30 p.m. EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on 571-272-1385. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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